Background/Purpose: The meaning of life can be defined as a sense of a clear aim in life and a belief that one's daily activities are meaningful. Pregnancy is clearly an important aim of women who undergo in vitro fertilization (IVF) treatment. The purpose of this study was to evaluate the meaning of life and its related factors among women who underwent IVF treatment throughout the first treatment cycle until either pregnancy was achieved or when the attempt was abandoned. Methods: This cross-sectional study was performed in a single medical center in Taiwan. A total of 149 subjects were recruited from women receiving IVF (n = 69) and women who had experienced IVF failure within the previous 1 year (n = 80). These women were classified into four subgroups according to their treatment stages: beginning of first IVF (n = 39); pregnancy/delivery (n = 22); continuing treatment (n = 64); and discontinuing treatment (n = 24). The Purpose in Life (PIL) test, a previously developed instrument designed to measure meaning of life, was administered to all patients at their follow-up IVF visit. Results: The mean PIL score was 99.1 ± 19.5, which indicated that all subjects had some degree of uncertainty regarding the meaning of life; however, no significant difference in PIL score was found among the four groups. Four factors were extracted from PIL by factor analysis, among which "existential frustration" (factor 4) was highest in the continuing group and those with a lower level of education; whereas "being in control" (factor 2 ) was lowest in women whose infertility had a female etiology. Conclusion: Treatment stage, educational level, and etiology of infertility were found to be factors influencing the meaning of life in women undergoing IVF. [J Formos Med Assoc 2006;105(5):404-413] 
Issues considered to be integral to purpose and meaning in life are having a sense of clear aims in life, a sense of achieving life goals, a belief that one's daily activities are worthwhile and meaningful, a sense that one's life has coherence and meaning, and enthusiasm and excitement about life. 1 However, hope is a powerful resource for life and the restoration of being, and, therefore, is very important to individuals.
2, 3 Stephenson de-scribed hope as an anticipation, accompanied by desire and expectation, of a positive and possible future. 4 Hope is a dynamic process featuring uncertainty and unpredictability, which can change in response to life situations. Perceiving a sense of the possibility of a certain outcome is important as regards an individual's ability to hope, which is linked to awareness and belief in opportunities. the onset of the next menstruation, which then resets the cycle. 19 Most women reported that they had not been well prepared for their failure to conceive. 18, 20 The frustrating experience of inability to bear children creates a developmental crisis for a woman, disrupting her identity, her relationships, and her sense of meaning in life. [21] [22] [23] Recently, assisted reproductive technology has provided new hope for infertile women. One of the critical factors that infertile women would need to consider before deciding to embark on in vitro fertilization (IVF) treatment is the likelihood of achieving pregnancy. 24 Similarly, one of the major goals of medical professionals involved in IVF treatment is to attain a high pregnancy rate. At the time of enrolment in IVF, most women appear to be very confident about the effectiveness of the treatment, expecting motherhood in possibly only 1 month. 20 However, only some of them will be able to accomplish this hope. For those whose treatment efforts fail, disappointment and despair are virtually inevitable. Further, it remains unclear how long such individuals will actualize their pregnancy hope. The path to success in this regard can sometimes be very long and bumpy. 25, 26 For those whose desires to give birth to a child are not realized, they may find it very difficult to determine the most appropriate time at which to abandon IVF treatment and relinquish the hope of having their own biological child. 27, 28 The dynamics of hope in these women manifest in the process of treatment, which includes the first cycle of treatment, achievement of pregnancy, continuing treatment, and discontinuing treatment. For such reasons, the pregnancy-hope pathway for women undergoing such a treatment modality represents a dynamic process of treatment stages with uncertainty and unpredictability, and which is likely to exert a great impact on these individuals' perception of the meaning of life. The purpose of this study was to evaluate the perceived meaning of life and its related factors in Taiwanese women undergoing IVF treatment, throughout the first treatment cycle until either the achievement of pregnancy or the abandonment of treatment.
possibility of favorable future prospects. 6 The results of an individual maintaining hope encompass the meaning of life, the energy to work, and the ability to experience happiness, whereas someone who does not experience hope would, likely, experience no meaning in life and/or would be without energy. [7] [8] [9] [10] [11] Kylma and Vehvilainen-Julkunen also emphasized that hope was an experience of the meaning and purpose of life. 6 Hope and the meaning of life would appear to be interwoven in many different ways, and the two could be seen to be conditional on the other. Frankl considered human beings to have a will to elicit meaning and, also, to require meaning to their life. 12 Yalom stated that "meaninglessness is intricately interwoven with leisure and disengagement: the more one is engaged with the everyday process of living, the less does the meaninglessness arise". 13 Boredom is often the most obvious manifestation of a state of meaninglessness and withdrawal from everyday activities can occur. 1 Frankl also emphasized that a specific feeling of meaninglessness for an individual could lead to illness and even death in the worst instance. 12 Further, humans could end up with a variety of different forms of illness when suffering from a feeling of meaninglessness or of existential frustration. It has been considered that some form of the meaning of life does exist for individuals, although it has to be discovered, and that the meaning of life for an individual can neither be given nor created, it has to be found or discovered. 14, 15 In most societies, becoming a parent is one of the social norms, with most couples hoping to become parents. 16 In conflict with this social norm, however, is that almost 10-15% of couples suffer from infertility. 17, 18 For these couples, achieving parenthood can become a major problem. Many infertile women feel compelled to pursue all possible avenues to achieve their goal of parenthood. For such women, infertility treatment sometimes catapults them into a cycle of hope and disappointment. These women typically describe the experience as an emotional rollercoaster, where hope is built up each month only to be dashed with 
Methods

Subjects
The setting for this study was a medical center in northern Taiwan where about 400 cycles of IVF are performed annually. Using a cross-sectional design, 178 women were contacted and 149 (response rate, 83.7%) were recruited from two subpopulations of women: (1) women who were receiving IVF treatment (n = 69); and (2) women who had experienced IVF failure within the previous 1 year (n = 80). These subjects were classified into four subgroups according to treatment stage: commencement (n = 39, beginning of the first IVF treatment); achievement (n = 22, pregnancy/delivery); continuity (n = 64, continuing treatment); and abandonment (n = 24, discontinuing treatment) ( Figure) . The achievement group did not include women who achieved pregnancy in the first cycle of treatment. The continuing group included women who were receiving further treatment or deciding to receive further treatment.
All of the non-responses were women who experienced IVF failure before 1 year. The most common reasons for refusal to respond were too busy or not wanting to be reminded of the failed IVF experience.
Questionnaires
All subjects completed a personal information form incorporating questions pertaining to age, education, occupation, religion, etiology of infertility and detailed history of IVF treatment. In order to measure the meaning of life, this study adopted the questionnaire application of the Purpose in Life (PIL) Test developed by Crumbaugh and Maholick in 1969 and based upon Viktor Frankl's concept of meaning of life. 29 The most well-known and important approach in psychology to the meaning of life was developed by Viktor Frankl. The PIL test consists of 20 items (questions), each to be responded to by the participant by indicating either personal agreement or disagreement on a seven-point scale. The hypothetical total raw score for the test ranges from 20 to 140. The lower the raw scores, the lower the perceived level in the meaning of life. The raw scores can be interpreted to reflect the level in meaning of life, which is assumed by the causality between a perceived lack of meaning in life and the frustration of existence. 29, 33 Raw scores for the PIL test that are higher than 112 indicate the presence of a definite purpose and a clear meaning to life for individuals, scores from 92 through to 111 represent some degree of uncertainty regarding the definition of the meaning of life, and scores below 92 indicate the lack of a clear meaning and purpose in life. 29 For the purposes of this study, permission to use the PIL test was kindly provided by the Consulting Psychologists Press, Inc (Chicago, IL, USA). The reliability of the scale was examined by testretest and internal consistency testing. The stability of test-retest coefficients was 0.95, and the internal consistency of Cronbach's α was 0.90. The construct validity was tested by factor analysis. Four factors from the PIL test were extracted, which together accounted for 60% of the variance. These findings revealed that the PIL test used in this study exhibited a high level of reliability and validity.
Procedure
The group of subjects who were receiving IVF treatment completed the questionnaires during the first week of their treatment cycle (Figure) . The other group of subjects who experienced IVF failure within the previous 1 year completed the questionnaires at the time of the 1-year follow-up consultation (Figure) . This study protocol was reviewed and approved by the National Taiwan University Review Board for research involving human subjects and informed consent was obtained from all participants.
Statistical analysis
The statistical package SPSS version 11.0 (SPSS Inc, Chicago, IL, USA) for Windows was used for statistical analysis. Data were analyzed using chisquare test, Fisher's exact test, analysis of variance (ANOVA), factor analysis, and analysis of covariance (ANCOVA) as appropriate. In cases where ANOVA detected significant change, the least significant difference (LSD) test was used for subsequent post hoc multiple comparisons. A p value of less than 0.05 was considered to represent a statistically significant difference between groups. Table 1 summarizes the basic characteristics of the four groups (commencement, achievement, continuity and abandonment). There were significant differences in age, number of IVF treatments and duration of IVF treatment among the four groups (p = 0.000, 0.000 and 0.002, respectively).
Results
Characteristics of demography and history of infertility
Extracted factors of the PIL test
Analysis of PIL test data using Bartlet's test of sphericity revealed significance (p = 0.000), and the resultant value of the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was 0.91 (the closer the KMO value approaches a figure of unity, the more adequate the sampling data are deemed to be). Such results indicated that the scales of the PIL test had been adequately processed by factor analysis. The factor analysis was conducted using principal components analysis. Four factors were extracted under the criteria of a representative eigenvalue greater than unity and a screen test criterion. The four factors together accounted for 60.1% of the variance in the PIL test.
Factor 1, which accounted for 41.5% of the variance was named "existential value", and was related to the appraisal of the meaning of life and its affirmation as a purposeful and worthwhile existence for the individual's whole life. Factor 2 (7.0% of the variance) was named "being in control", and was related to the individual's ability to be free to make the life choices that she wanted to, as well as being prepared for and unafraid of death. Factor 3 (6.2% of the variance) was named "faced with living", and was related to the individual's excitement relating to present and future life experiences. Factor 4 (5.4% of the variance) was named "existential frustration", and was related to the individual's thoughts regarding suicide ( Table 2 ). The factor loadings reported in Table  2 represent the weights of each item on that particular factor. 
Meaning of life among women in different IVF treatment stages
The mean raw scores for the PIL test were 99.1 ± 19.5 for the four groups combined (Table 3) . Each of the four groups' raw test scores were in the range 92-112, suggesting a relatively uncertain definition of the meaning of life when compared with normative data. 29 However, analysis of the mean raw scores for the PIL test by ANOVA did not appear to reveal any difference among these four groups (Table 3) . Computation of factor scores involves using the factor loadings as coefficients and multiplying them by the participants' scores on each item. The higher the factor scores, the higher the perceived level in the PIL factor. The distribution of factor scores in the four factors which were extracted from the PIL test was identified among these four groups. For example, women in the continuity group experienced a somewhat negative meaning of life as revealed by scores for the four factors. In contrast, women in the abandonment group experienced a positive feeling about the meaning of life as revealed by scores for Factors 1, 2 and 3. The analysis also revealed that significant differences existed for the results for Factor 4 among the four groups (p = 0.038; Table 3 ). Post hoc multiple comparisons performed by LSD testing revealed significant differences between the continuity and commencement groups, as well as between the continuity and achievement groups (p = 0.038 and 0.011, respectively).
ANCOVA with control for the variations in age and education revealed significant differences for Factor 4 among these four groups (p = 0.008). Significant differences were also found for Factor 4 among these four groups on controlling for variations in age, education, cycles of IVF treatment and duration of IVF treatment (p = 0.039; Table 3 ). Post hoc multiple comparisons performed by LSD testing revealed a significant difference between the continuity and achievement groups (p = 0.01). The results indicated that women in the continuity group experienced feelings of existential frustration (Factor 4) more often than members of the achievement group. 
Factors related to the meaning of life
Analysis of differences in the meaning of life in patients with different characteristics revealed that educational level and the etiology of infertility were the factors related to the meaning of life (Tables 4 and 5 ). As shown in Table 4 , women with different levels of education reported significant differences regarding Factor 4 (existential frustration) (p = 0.022). Further, women with less than 12 years of education reported more Factor 4 compared with women whose education level exceeded 16 years (p = 0.006).
As shown in Table 5 , women with infertility of a female-related etiology reported a greater level of negative feelings regarding their perception of being in control (Factor 2) than did women whose infertility was attributed to either a male etiology (p = 0.007) or was unexplained (p = 0.022).
Discussion
Treatment stage as a mediator of the meaning of life
This study found that in women pursuing pregnancy via IVF technology, hope of achieving pregnancy was a dynamic process based on the treatment stage. During the dynamic process of pursuing this hope, women in the continuity stage perceived a greater extent of a negative meaning of life in the context of existential frustration than women in the commencement and achievement stages. This finding indicates that pregnancy hope was the main force driving these women to undergo the first cycle of IVF, and that the pursuit of a pregnancy hope was very meaningful for women in the achievement group.
The dynamic hope process and the meaning of life appeared to be interwoven in women undergoing IVF treatment, and could also be seen as a particular condition that indicated a change in the perceived meaning of life over a period of time. It would appear that the extended IVF failure experience and the recognition of some degree of future uncertainty regarding IVF success or failure would lead women to suffer from a feeling of existential frustration. Underlying the sense of despair or hopelessness in such women, we found the very real perception of a negative meaning of life regarding existential frustration during the continuing hope stage. This study revealed a transformational process in the abandonment group. The awareness of reality and uncertainty about their future leads people towards the tendency to transform and reshape a particular hope into a more generalized hope. 34 Further, Frankl considered that the perceived meaning of life can be found on both provisional and ultimate levels. 12 While the provisional meaning of life can be discovered through the smaller and more trivial daily experiences, ultimate meaning is associated with deeper life experiences, which can also be accompanied by spiritual experiences. This implies that the meaning of life is "out there" and that it has to be discovered. 11, 12, 14, 15 The results of this study illustrated that underlying the process of self-transcendence in the condition of transforming hopelessness into hope, women undergoing IVF treatment try to find and discover a new meaning to life in the abandonment stage. This description of the process of finding the meaning of life appears to agree with the studies of Boivin et al, 35 Johansson and Berg 26 and Baram et al. 36 These findings also illustrate the dynamic process of emotion during infertility through the first treatment to the therapeutic resolution of infertility or the acceptance of the reality of infertility.
Association of education and etiology of infertility with meaning of life
The present study revealed that women with a lower level of education would likely perceive a lower level of existential frustration in their perception of the meaning of life. The suggestion is that women with a lower level of education may be less capable of finding an alternative meaning and purpose by searching for information and support than their better educated counterparts. In this study, women with female-factor infertility perceived a lower level of meaning of life in terms of controlling and preparing for life than women with male-factor infertility or unexplained infertility. Crumbaugh and Maholick also emphasized differences in meaning of life between ill and healthy populations. 29 This proposition could form an approach to illustrate the relationship between the perceived meaning of life and the specific etiology in women undergoing IVF.
In conclusion, this study found that women continuing IVF treatment after IVF failure perceive a decreased meaning of life in the context of existential frustration than women who achieved pregnancy. Stage of treatment, etiology of infertility and level of education were factors associated with perceived meaning of life. In order to provide holistic care for women undergoing IVF, we suggest that specific counseling for (seemingly) infertile women is indicated at different stages of treatment. The counseling also needs to be based on the specific characteristics of the infertile women. This study had several limitations, including recruitment of subjects from only one medical center and the use of a cross-sectional study design. Future study employing a longitudinal design with sampling of subjects from more than one medical center and also from local clinics may provide further information regarding factors associated with the meaning of life in infertile women.
